Development of a noninvasive monitoring system for evaluation of Oct-3/4 promoter status in miniature pig somatic cell nuclear transfer embryos.
The present study was carried out to develop a noninvasive monitoring system for evaluation of Oct-3/4 promoter gene status in miniature pig somatic cell nuclear transfer (SCNT) embryos during in vitro development. Miniature pig fetal fibroblasts (MPFFs) were transfected with a gene construct consisting of two expression units, a mouse Oct-3/4 promoter-driven enhanced green fluorescent protein (EGFP) gene (EGFP expression only detected in Oct-3/4-expressing cells) and a neomycin resistance gene. After neomycin selection, MPFFs that did not express EGFP were fused with enucleated pig oocytes, cultured in vitro and assessed for EGFP expression. EGFP expression was detectable in all morulae (at 4-6 days of culture) and 50.0% of blastocysts (at 5-6 days of culture), whereas none of the 1-cell to 16-cell embryos at 1-5 days of culture expressed EGFP. On the other hand, EGFP expression was not maintained in all blastocysts at 7 days of culture. The reactivity with anti-Oct-3/4 antibodies also peaked from the morula to blastocyst stages at 5 days of culture. The results showed that reactivation of the Oct-3/4 promoter gene of donor nuclei occurs in the morula to blastocyst stages at 4-6 days after SCNT and that this noninvasive monitoring system using Oct-3/4 promoter-driven EGFP gene would be useful for evaluation of the reprogramming status of donor nuclei.